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DETAILED ACTION 
Prelinu/Arndt. 

1 . Receipt is acknowledged of the amendment filed Mar 09, 2006. 

2. Claims 1-19, 21, and 24-26 are pending, and claims 20 and 22-23 have been cancelled. 

3. In light of amendment to the claims and applicant's argument, the claim rejections under 
35 U.S.C. 1 12, second paragraph, are withdrawn. 

Allowable Subject Matter 

4. Claims 1-19, 21, and 24-26 are allowed. 

5. The following is an examiner's statement of reasons for allowance: In light of amendment to 
the clainis and applicant's argument, the claim rejections under 35 U.S.C. 1 12, second 
paragraph, are withdrawn. With regard to claim 1, primary reason for allowance is the limitation 
in claim 1, "the distribution of the depth of the groove with respect to the distance such that a 
first area where the depth of groove is constant or linearly increased with respect to the distance 
from the end surface to the groove, and a second area formed more distal from the light emitting 
device than the first area in which an increasing rate of the depth of the groove with respect to 
the distance from the end surface is greater than that in the first area, and in two grooves adjacent 
to each other formed in at least one of the first and second area, a ratio of the depth of the groove 
formed in . at least one of the first and second area, a ratio of the depth of the groove formed on a 
side apart from the end surface to the depth of the other groove ranges from 1 to 1,005". With 
regard to claim 16, primary reason for allowance is the limitation in claim 16, "the distribution of 
the depth of the groove with respect to the distance such that in the first area, a distance x (mm) 
fi-om the end surface disposed with the light emitting device and a depth y (gm) of the groove at 
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a position thereof satisfy expression y = aix + bi, where ai is larger than 0 and less than 0.5, and 
bi ranges from 8.0 to 20". With regard to claim 17, primary reason for allowance is the limitation 
in claim 17, "the distribution of the depth of the groove with respect to the distance such that a 
depth y (um) of the groove and a distance x (mm) from the groove to the end surface disposed 
with the light emitting device satisfy expression y = a2X^ + bi or y = aax^ + bsx +C3 or y = a4X'^ + 
b4X^ + C4X + d4 where a2 ranges from 0.010 to 0.024, b2 ranges from -20 to 13, as ranges from 
0.050 to 0.080, b3 ranges from -5.7 to -3.7, C3 ranges from 50 to 130, a4 ranges from 0.55 to 0.85, 
b4 ranges from -0.055 to -0.026, C4 ranges from 0.3 to 1 .5, and d4 ranges from 8.0 to 20". With 
regard to claim 18, primary reason for allowance is the limitation in claim 18 that "the 
distribution of the depth of the groove with respect to the distance such that there is a first area 
where the depth of the groove is constant or increasing with from the end surface to the groove, 
and a second area formed more distal from the light emitting device than the first area in which 
an increasing rate of the depth of the groove with respect to the distance from the end surface is 
greater than that in the first area, in the second area, the depth of the groove is given by a 
quadratic fiinction, cubic fiinction or exponential function of the groove and the distance from 
the groove to the end surface disposed with the light emitting device, in the distribution of the 
depth of the groove with respect to the distance from the end surface disposed with the light 
emitting device to the groove, there is a third area where the depth of the groove is constant 
irrespective of the distance from the end surface to the groove, and the third area is formed at a 
position more distal from the light emitting device than the first area and the second area". With 
regard to claim 19, primary reason for allowance is the limitation that "the distribution of the 
depth of the groove with respect to the distance such that the pitch between the grooves is 
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formed to be constant irrespective of the distance from the end surface disposed with the light 
emitting device or formed wider in accordance with the distance from the end surface, wherein a 
pitch z (um) of the groove and a distance x (mm) from the end surface disposed with the hght 
emitting device satisfy expression z = asx + bs, where as is larger than 0 and less than 14, and bs 
ranges from 180 to 250". With regard to claim 21, primary reason for allowance is the limitation 
that "the distribution of the depth of the groove with respect to the distance such that the pitch 
between the grooves is formed narrower in accordance with the distance from the end surface 
disposed with the light emitting device, wherein a pitch z (um) of the groove and a distance x 
(mm) from the end surface disposed with the light emitting device satisfy expression z = aex + 
b6, where ranges from -14 to 0, and be ranges from 280 to 350". Claims 2-15 and 24-26 
depend from claim. Therefore, claims 1-19, 21, and 24-26 are patentable over the prior art of 
record. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Guiyoung Lee whose telephone number is 571-272-2374. The 
examiner can normally be reached on M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sandra O'Shea can be reached on 571-272-2378. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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